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DETAILED ACTION 

REQUEST FOR CONTINUED EXAMINATION 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 11/13/2006 has been entered. 

CLAIMS UNDER EXAMINATION 

Claims herein under examination are Claims 85-92, 107-111. Claims 1-84 have been cancelled. 
Claims 93-106 have been withdrawn. Rejections and/or objections not reiterated from previous 
office actions are hereby withdrawn. The following rejections and/or objections are either 
reiterated or newly applied. They constitute the complete set presently being applied to the 
instant application. 

INFORM A TION DISCLOSURE STA TEMENT 

The information disclosure statements filed 12/21/2006 and 11/13/2006 have been considered 
in full. 

INFORMALITIES 

The disclosure is objected to because it contains an embedded hyperlink and/or other form of 
browser-executable code on pages 39, 40, and elsewhere. Applicant is required to delete the 
embedded hyperlink and/or other form of browser-executable code. See MPEP § 608.01. 
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NEW MATTER 

Claims 85 and 107-111 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claims contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor, at the time the application was filed, had possession of the 
claimed invention. This is a NEW MATTER rejection. 

The instant claims have been amended to generally recite a " second predictive method 
further comprising comparing the candidate peptide sequence data to the sequence data of the 
peptide of known affinity." In the response filed 1 1/13/2006, applicant does not point to support 
for the newly recited limitation. This limitation, wherein a second predictive method further 
comprises the step of comparing the candidate peptide sequence data to the sequence data of 
the peptide of known affinity, is not taught in the specification and is not present within the , 
scope of the original claims as filed. As the newly recited limitations are not supported by the 
originally filed claims or disclosure, the claims are rejected for reciting new matter. This rejection 
is necessitated by amendment. Claims 86-89 are also rejected as they depend from claim 85. 
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CLAIM REJECTIONS - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, 
subject to the conditions and requirements of this title. 

Claims 85-92 and 107-111 are rejected under 35 U.S.C. 101 because these claims are 
drawn to non-statutory subject matter. A statutory process must include a step of a physical 
transformation of matter, or produce a concrete, tangible, and useful result [State Street Bank & 
Trust Co. v. Signature Financial Group Inc. CAFC 47 USPQ2d 1596 (1998)], [AT&T Corp. v. 
Excel Communications Inc. (CAFC 50 USPQ2d 1447 (1999)]. 

Claims 85-92 and 107-111 are generally directed to methods for assessing the binding 
affinity between candidate peptides and target proteins, comprising steps directed to obtaining 
information, determining affinities, scaling affinities, combining affinities, and evaluating affinities 
These steps do not result in a physical transformation of matter, and encompass non-physical 
(i.e. in-silico) method steps which do not result in a physical transformation of matter. Where a 
claimed method does not result in a physical transformation of matter, it may be statutory where 
it recites a result that is concrete (i.e. reproducible), tangible (i.e. communicated to a user), and 
useful result (i.e. a specific and substantial). In the instant case, claims 85 and 107 result in 
"evaluating" affinities and therefore do not recite a tangible result such that it is useful to one 
skilled in the art. For these reasons, the instant claims are not statutory. 

This rejection could be overcome by amending the claims to recite that a result of the 
method is "displayed" or "outputted" (e.g. output to a user, a display, a memory, or another 
computer, etc.), or by amending the claims to include a step of a physical transformation of 
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matter (e.g. assay). For an updated discussion of statutory considerations with regard to non- 
functional descriptive material and computer-related inventions, see the Guidelines for Patent 
Eligible Subject Matter in the MPEP 2106, Section IV. 

CLAIM REJECTIONS - 35 USC §112, 1 st Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 85-92 are rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Factors to be considered in determining whether a disclosure would require undue 
experimentation have been summarized in Ex parte Forman, 230 USPQ 546 (BPAI 1986) and 
reiterated by the Court of Appeals in In re Wands, 8 USPQ2d 1400 at 1404 (CAFC 1988). The 
factors to be considered in determining whether undue experimentation is required include: (1) 
the quantity of experimentation necessary, (2) the amount or direction presented, (3) the 
presence or absence of working examples, (4) the nature of the invention, (5) the state of the 
prior art, (6) the relative skill of those in the art, (7) the predictability or unpredictability of the art, 
and (8) the breath of the claims. While all of these factors are considered, a sufficient amount 
for a prima facie case are discussed below which leads to the determination that the above 
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claim lacks enablement due to undue experimentation being required to make and use the 
invention. 

Claim 85 is generally directed to a method for assessing the binding affinity between a 
candidate peptide and a target protein, comprising critical steps of (i) obtaining sequence and 
binding strength data of peptides with known affinity for a target protein, (ii) obtaining sequence 
data for a candidate peptide, (iii) determining a first affinity using a first predictive method, 
wherein said first predictive method employs candidate peptide sequence data, (iv) determining 
a second affinity using a second predictive method, wherein said second predictive method 
employs candidate sequence data and comprises a comparison of candidate peptide sequence 
to the sequence of the peptide of known affinity, and (v) scaling and combining said affinities. 
Claim 90 is directed to a method for evaluating the affinity of a candidate peptide for a target 
protein, comprising critical steps of (a) obtaining sequence and binding strength data of peptides 
with known affinity for a target protein, (b) obtaining sequence data for a candidate peptide, (c) 
determining a first affinity by evaluating sequence and binding information of known peptides 
and candidate peptides, (d) determining a second affinity by evaluating sequence and binding 
affinity information for known peptides and candidate peptides. In the instant case, the claimed 
subject matter lacks enablement for the following reasons: 

Both structure-based and sequence-based methods for assessing the binding affinity 
between candidate peptides and target proteins are well known in the art. With regards to steps 
(iii) and (iv) above, Yaffe et al. (Nature Biotechnology, April 2001, Vol. 19, p.348-353) teach a 
sequence-based prediction algorithm for predicting peptides that bind to SH2 and SH3 proteins. 
Further, the method of Yaffe et al. employs specific model parameters and equations [p.348, 
Results and Discussion]. Raddrizzani et al. also teaches matrix-based algorithms for predicting 
peptide/HLA binding interaction that employ specific algorithmic parameters for predicting 
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protein/peptide binding interaction [p. 184, Col. 2, 3, and Figure 3]. The instant claims do not 
recite such limitations. The specification fails to disclose or provide working examples as to how 
first and second predictive methods actually "employ" sequence data in order to determine an 
"affinity" for candidate peptide and a target protein. Furthermore, the specification fails to 
disclose or provide working examples as to how the second predictive method "further" 
compares sequence data of the candidate peptide and peptide of known affinity, and how said 
comparison is related to said "second affinity" [Wands factors (2), (3)]. 

With regards to above steps (c) and (d), Rognan et al. teach a structure-based method for 
assessing the binding affinity between candidate peptides and MHC class I proteins using five 
different predictive methods to calculate various types of affinities [Fig. 1]. Again, the different 
predictive methods each comprise specific parameters for determining binding scores (i.e. 
affinities) based on Energy functions specifically related to MHC binding [p.4656, Col. 1 and 2, 
and Fig. 1]. The instant claims do not recite such limitations. The specification fails to disclose or 
provide working examples as to how the instant method evaluates both sequence data and 
binding information in order to determine affinities for candidate peptide and a target protein. It 
is noted that the specification discloses "voting" or polling heuritstics [0097] that employ binding 
information [Wands factors (2), (3)]. 

Given the nature of the instantly claimed invention, one of skill in the art would not know how 
to practice the claimed invention using the claimed predictive methods without specific guidance 
as to how said models are actually "employed" (i.e. specific model parameters and sequence 
information for the appropriate peptide/protein binding), as set forth above in (iii), (iv), (c), and 
(d). Methods for assessing binding affinity between peptides and target proteins for epitope 
prediction present several problems depending on the type of method employed (i.e. human or 
computational), and therefore require sufficient model validation and testing [Mamitsuka, p.460, 
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Col. 2, and p. 461, Col. 2, 1J1], one skilled in the art would also require undue experimentation to 
predictably practice the instantly claimed invention [Wands factors (1), (2), (6), (7)]. 



CLAIM REJECTIONS - 35 USC § 112, 2 nd Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

Claims 85-89 and 107-108 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 85 recites the limitation "the binding affinity" (last line of claim 85). There is lack of 
antecedent basis for this limitation. Claim 85 previously recites "affinity." Correction is 
requested. 

Claim 107 recites the functional limitation "predicting a second binding affinity for the 
candidate epitope for said MHC protein by using a second predictive method, wherein said 
prediction comprises a comparison.... in order to determine a similarity, and then using the 
similarity between the two sequences to predict the second binding affinity of the peptide of 
known affinity.'" It is unclear in what way the said "similarity" is used to predict the second 
binding affinity of the peptide of "known" affinity. If is also unclear in what way the prediction of 
the said second biding affinity of the peptide of "known" affinity results in a prediction of a 
second binding affinity for the candidate epitope. Clarification is requested. 
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CLAIM REJECTIONS - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C.102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

Claims 85, 87-90, and 92 are rejected under 35 U.S.C. 102 (b) as being anticipated by Yaffe et 
al. (Nature Biotechnology, April 2001, Vol. 19, p.348-353). 

Yaffe et al. teach a peptide-library based searching algorithm that identifies sequence motifs 
likely to bind to target proteins [Abstract]. More specifically, Yaffe et al. teach the following 
aspects of the instantly claimed invention: 

■ Obtaining known peptide sequence data and surface accessibility values (i.e. binding 
information) [p.353, Col. 1, If 3], as in claim 85, 90. 

■ Scanning of a protein to obtain potential peptide binding motifs (i.e. candidate peptides), 
as in claims 85, 90. 

■ Profile-based scoring algorithm comprising bit scores (i.e. first affinity) calculated for 
putative motifs domains using a first equation (i.e. first predictive method) [p.349, Col. 1, 
U 1] that employs sequence information from experimental data [p.353, Col. 1, U 3], as in 
claims 85, 89, and 92. 

■ Profile-based scoring algorithm also comprising raw sequence scores (i.e. second 
affinity) calculated using a second equation [p.349, Col. 1,111] and [ Fi 9- 3 1 that employs 
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and compares sequence information from putative motifs and experimental data [p.353, 
Col. 1 , U 3], as in claims 85, 90. 

■ Normalizing (i.e. scaling) bit scores and raw sequence scores [p.349, Col. 1, H 1], which 
inherently results in values between 0 and 1 , as in claims 85, 87, 90. 

■ Combining normalized raw scores and optimal scores to calculate a final sequence 
score (S f ), wherein final sequence score is used for assessing the affinity between 
putative motifs and a target sequence [p.349, Col. 1, 1], as in claim 85. 

■ Screening motif wherein motif sequence data is divided into nine-mers or ten-mers 
[p.350, Col. 2, 2], as in claim 88. 

■ Using "final sequence scores" for calculating a percentile rank (i.e. vote) based on said 
[p. 350, Col. 1, H 1] and [Fig. 2], as in claim 90. As final sequence scores inherently 
contains combined normalized values, the Examiner has interpreted this as a teaching 
for "combining the first and second votes" as in claim 90. 

Claims 85, 86, 90, 91, 107, 109-111 are rejected under 35 U.S.C. 102 (b) as being anticipated 
by Mamitsuka (Proteins: Structure, Function, and Genetics, 1998, Vol. 33, p.460-474). 

Mamitsuka teach supervised learning methods for predicting peptides that bind to MHC 
molecules [Abstract]. More specifically, Mamitsuka teach the following aspects of claims 85, 86, 
90, 91, 107-111: 

■ Obtaining peptide sequence data and binding information to MHC proteins from 
MCHPEP database [p.462, Col. 1, 1|3] and [p.464, Results], and generating peptides that 
are candidates for binding, to MHC protein [p.462, Col. 2, 2], as in claims 85, 90, and 
107-111. 
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■ HMM models (i.e. predictive models) are trained on known sequence data for 
determining similarity between candidate epitopes and MHC molecules [p.467, Col. 2, 

3 and 4], and then applied to unknown epitopes to predict binding affinity of nona-mers 
based of known information [p. 467, Col. 2, fl, 5 and 6], as in claims 85, 90, and 107- 
111. 

■ Determining forward probability scores (i.e. first affinity) of candidate peptide sequences 
using HMM (i.e. first predictive method) [p.462, Methods and Materials], wherein scores 
are scaled between 0 and 1 [Fig. 2], as in claims 85, 90, and 107-1 1 1 . 

■ Determining backward probability scores (i.e. second affinity) of candidate peptides 
sequences using a different HMM (i.e. second predictive method) [p.463, Col. 2 If 2], 
wherein scores are scaled between 0 and 1 [Fig. 2], as in claims 85, 90, and 107-111. 

■ Combining forward and backward probabilities [p.463, Equation 2], and real and target 
probabilities [p.463, Col. 2, H 5], to determine a final probability for candidate sequence, 
as in claims 85, 90, and 1 07-1 1 1 . 

■ Multiplying all probabilities [p.467, Col. 2, U 5], which also equates to "combining" as in 
claims 85, 90, and 107-111. 

■ Evaluating final probabilities to determine the appropriate model for determining binding 
affinity [p.464, Equation 5], as in claims 85, 90, and 107-111. 

■ Evaluating binding affinities to determine a ranked list of candidate peptides of nine- 
residues that bind to MHC proteins [Table III], as in claims 86, 91, and 107-111. 



CONCLUSION 
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No Claims are allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Pablo Whaley whose telephone number is (571)272-4425. The examiner 
can normally be reached on 9:30am - 6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Wang can be reached at 571-272-0811. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Pablo S. Whaley 




Patent Examiner 
Art Unit 1631 
Office: 571-272-4425 




